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2 the Barometer. 11 
y means of a nonius moved with rack - 
=  incloſed within the wood 
* ſince remedied. The three 
1 rument When in uſe, 
3 "a or it, when inverted and carried from 
E wo of theſe barometers, after the quick. 
| |  Mfiverinthemh ath been carefully boiled, being ſuffered | 
to remain long enough in th ſame ſituation, to acquire 
the ſame temperature, uſually agree in height, or rarely 
differ from each other more than a few thouſandth parts 
4 an inch, which were con antly allowed for in calcu- 
Ex ating altitudes, as we l as in el I 1 | PENS TO þ 
ſſion, in the courſe of the following experiments. 
Experimente on the expanſion of quickſitver, 4 14 
1 experiments made for this purpo e were nu- 1 1 | : 
' mnerous as well as various, and were therefore ſubdivided - | . 
into ſeveral claſſes. To give a minute detail of them all J 


: FLW 52 7: 110 ES 1 Ts * 1 , „ 1 8 5 1 ; 1 ; 7 i f E 
Would be extremely ' tedious, and now wholly : uſeleſs, = 
from thoſe of the third claſs alone, that th = 
rom thoſe of the third claſs alone, that the | ; 
- ; $0 . : 7 5 
3 | 7 | | | ; 
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He "I with the Bar r0; 


"x Fa fri & 1 20 L-x0? ae that [ok Fe ee in 
5 the proportion of three to two, while, that for the ſecond 
and third terms, e of 10? each, diminiſhed progreſſively. 
1 The chief, though not the only cauſe of this great „ 
| "| "ting as will appear hereafter, aroſe. from the poſi- 95 
tion of the ball of the thermometer, originally incloſed : 


"3 mi thin the. wood-work of the frame, which prevented it 


from receiving the heat ſo readily a8 the quickſilver i in 5 
2 the tube; at the ſame time that it retained it long ger, and 
5 conſequently produced reſults ; in ſome degree f allacious. 5 
Finding, from the firſt claſs of exx eriments, that much 
fs uncertainty. remained with regard to the rate of expan- 

ſion of quickſilver affected by theſe ſmaller de grees of 
heat, and that it was utterly impoſſible, from them, to. 
« determine its. maximum for the 180? between. freezing 5 
and boiling; 1 reſolved to try, how much. a column of 30 7 
inches of quickſilver, care fully boiled i in a tube, would b 
. lengthen, the ſame being placed with the open end up- 
wards in a tin veſſel, occaſionally filled with pounded i ice 
and water, and afterwards brought to boil, by means. of a2 
. charcoal fire placed underneath? In this ſecond claſs, it 5 
Was eaſy to ſee, that the expanſion of the tube containin * 
3 the quickſilver, Was neceſſarily to be taken into the ac- 


nt, and added to that apparently. found. by experi- | 
ment. 
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NE From the firſt ſet of the ſecond claſs of experiments © -© | 

| | V appears, that x000 equal parts of air, preſſed only with: FG ** 

an atmoſphere, and ſaffering a a heat of 21 2% ex- 5 ©, 

1 . nearly 484 of thoſe parts, whereof the mean 3 | 1 

bor each degree is 2. 28 140. The maximum correſponds %%%ͤũ.c!lfß . 1 

do that ſection of the ſcale between g; 2 and 72% and the | „ 108 

rate for the extremes is leſs than teen „ . 

| But in the ſecond ſet of this claſs, when the-confined! ” «© 
f . air was rendered ſo extremely rare as to be e 
| only one-fifth of an atmoſp re, in which caſe there was. EO: 
a neceſſity for heating it red-hot before it was poſſi ble „ 5 
| : X& make t e quickfilver ang in any tube of a moderate „„ . 5 
| | expanſion of 1 000 equal parts of air} is, by MT O19! 
5 e 1 th and eighth experiments, dimini hed about: 0 1 
. thirds of the uſual quantity; and by the CCC 
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0 ) "This e 1 the claflic "on of 0 common air, pl os which, 
is artificially rendered more or leſs denſe, by the addition or ſubtraction of N 
5 weight, particularly the latter, is truly remarkable, and contradicts the expe- 
rience of BOYLE, MARRTOT TR, Ke. It could not ariſe from the adheſion of 5 
; the quickſilyer to the tube, though in the denſe experiments a column of 72 
inches was once made uſe of; becauſe the conſtant motion given to the mano- 
meter before the ſpaces were marked, muſt either have prevented any irregu- 
larity whatever, or made the apparent expanſion ſometimes too great, and at: 
7 others too little. Rut the rare experiments ſerve to put this matter out of 
| doubt; for if the adheſion of the quickſilver to the tube had tended to leſſen 
the apparent expanſion of the air, beneath the truth in one caſe, it muſt have 
had a direct contrary effect i in the other, and angmented. it above the truth, : 
which! it evidently. doth not. 

| . Theſe experiments on. the expanſion of; air I” deals him the e 4 i 
Were extremely difficult and kroubleſome; and it. was not till after ſeveral 
fruitleſs attempts that, with. the aſſiſtance of Dr. LIND, an apparatus was pre- 
pared for making them: with ſufficient accuracy. The veſſel employed for this 

5 purpoſe was made of the braſs tube of a large teleſcope, near - four inches in 
diameter; it was divided i into four Pieces, which, , when. ſcrewed together, made 
a pot of ſix feet in height. T his was mounted on a platform laid over the 
area rails, for the reception of the manometer, which was placed therein, with 
the bulb uppermoſt, the lower extremity of the tube paſſing through a ſocket be 
the bottom of the. veſlel; and then through a collar compoſed of many thick · : 
neſſes of flannek By means of a braſs. plate and three long ſerews, the collar was 
made to embrace the tube ſo cloſely, as to ſuffer very little water to paſs: ſuch is 
did iffue, 0ozed off along the ſides of a paper funnel, bound round the end of 1 
the tube, without entering into the bore. In this poſition, i it required ſome degree 
of force to puſh the manometer up, or draw it down, till the top of the quick - 
ſilver confining the air, juſt appeared without the collar, ſo as to admit the. 
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FVV | pended 1804 1 it. N ann were takes uſe 6; ; ths? long one, whoſe 
„ „ ball ſtood at the bottom; and a Thort | one at the top, that deſcended ho lower 
. . 55 than juſt to be immerſed in the water. By ſome of the firſt of theſe experi- 
1 „ „ _ + my is lamps not being placed directly at the bottom, water was perceived 

8 5 adrtonih do be a very bad conductor: of heat; for it would boil violently at the top, and 
Es be ſhort thermometer there would mafk 214 while the long dne would only 
. mark 18 5 or 190 at the bottom. By flow degrees the heat would nevertheleſs 
5 deſcend, and in the ſpace of fifteen or twenty minutes the whole column would : 
Od become of the ſame uniform temperature. But when the apparatus was adapted | 
5 „ for experiments on air denſer than the atmoſphere, in which caſe a plate of tin 
I 0 . was ſoldered over the hole at the bottom, that it might be placed on a ſtrong 
5 8 fire, the heat was then greateſt below, and the long thermometer would mark 
7 __ _ upwards of 215 „ While the. hort one ſtood at 2099 or 2109. By deſiſting from 
blowing the fire, or removing a part of it, the particles of water ſuffering t he 
. greateſt heat would aſcend, mix with-the reſt, and for ſome little time make 
þ - | EE go 8 uniform temperature. But the fire being totally 
. : removeqdz the top of the column in cooling was always hotteſt; wherefore, i in all 
Dry „ theſe cd ng whether on e or rare te Hard care was FINES" to mix EUs: 
= „ Prom Mr. vz Los book'it appears, that M. AMONTONs: 2 the eſſe vet 
= | mn TO”: confined in his thermometer, which ſeems to have been the ſame 
= TC - ſeort of inſtrument with the manometer, proportionable to the weight with 
8 133 Wͤnich it was loaded. By chis he could not mean that, being of a double den- 
3 5 ;fity, 3 it had twice the expanſion. 1 apprehend } it muſt here be underſtood, that the | 
ſpaces the air occupied, were inverſely a as the weights. That being preſſed vit 
.a double weight, it only filled half the ſpace; + or with half the weight, a double 
=. ſpace. This is no doubt nearly, though not accurately, the law that it follows, 
EE. 2218 From theſe experiments it appears, that there is little difference in the actual ex- 
. | | panſion or elaſtic force of air, preſſed with an atmoſphere + or — one-thirdparts 4 
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 quickſlver thermometer, we have the expanſions for i in- 
diate: temperatures, expreſſed at the bottom of the 
table, where, it is to be obſerved, the rates for every 
10 below 92 were found by interpolation. 6) 
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; MI. AMONToNs found, that the condenſation of air in his thermometers 
„ which we are told follows a decreafing 
' progreſſion, with reſpe& to quickfilyer: wherefore his experiments agree with 
tinkeſe, 1 in making the condenſation of air below 550 follow a decreating pro- 
ee, when compared with that bk qlickfilyer, AED TG) OT Rf 
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